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TEACHERS' BULLE1 
CALIFORNIA FISH AND GAME COMMISSION. 

No. 1 San Francisco September, 1912 

A FEW REASONS FOR TEACHING BIRD STUDY IN THE SCHOOLS. 

The time is long past when Nature Study, in its various phases, was 
considered as one of the so-called **fads" of the day, for in this age of 
progressive education we are realizing that no subject is more far-reach- 
ing and practical in its results. 

We believe in these days of specialization that the concentrating of 
our forces is the important thing. From all the various phases of 
Nature Study, then, which one shall we choose as most worthy of special 
attention ? This may seem at first rather a difficult question to answer, 
but after careful consideration I am convinced that we may place bird 
study at the head of the list, for the following reasons : 

(1) From an esthetic standpoint, for no other form of life combines so 
much of beauty, grace and melody ; 

(2) Because of the child's natural interest in this subject, due to the 
active life of the bird, which in a great measure corresponds to his own, 
with its home life, joys and sorrows and daily work ; 

(3) Because this subject trains the child's powers of observation and 
accuracy, and teaches him gentleness, kindness and love ; 

(4) By taking the children and teacher out of doors bird study is 
valuable from a health standpoint. In ''The Economic Value of Birds 
to the State,'' Mr. Chapman says, ''The pursuit which takes us afield 
and gives us rest and exercise combined, and increases our resources by 
broadening our interest in nature, is not merely a pastime, but a recre- 
ation benefiting both mind and body and better preparing us for our 
duties as citizens of the State." 

(5) Because of the important relation which birds bear to our daily 
lives from an economic standpoint, and here we have the vital reason 
why bird study should be taught in our schools. As many of the boys 
in our public schools will be the agriculturists of the future, they should 
know that in the birds we have one of nature's checks to those pests 
which devastate our crop; and that the increase of these feathered 
workers means an added agricultural prosperity ; 

(6) Teachers will often find that the dull boy, who does not do good 
work in his other subjects, will excel in just this line of work, and un- 
consciously as he feels that in this subject, at least, he can stand "first" 
his attitude toward his other work will change and his interest in it 
increase ; 

(7) One great advantage of this phase of Nature Study is the fact 
that it can be taught with equally good results in all the grades. The 
little child just entering school, and the boys and girls nearing the end 
of their grammar school course, are all interested. If appealed to in 
the right way, it is surprising how eagerly they respond to this line of 
work. Dr. David Starr Jordan has said, "I have very great faith in 
the value of the study of birds by the children of our schools. In the 
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first place, to learn the things that are about them is of more value intel- 
lectually than to learn to discriminate words ; and, secondly, the birds 
themselves are among our best friends, and among the creatures best 
worth for a child to know." 

BIRDS AS WEED DESTROYERS. 

Some one has said that ''a weed is a plant out of place," and if this is 
true, some plants seem to have a well established habit of getting out of 
their proper sphere and into cultivated land. 

While the hoe and the cultivator may help to keep down the weeds on 
the farm, they still continue to increase in waste lands and along road- 
sides, and from there eventually spread to the cultivated lands. It is 
in just such places that birds are often most abundant, and so they play 
an important part in checking this increase. In fact, the seed-eating 
birds are among the most effective agents in the warfare against weeds, 
for they attack these pests in the critical seed period, and thus help to 
prevent their further spread. While a few seeds are simply scattered 
by birds, in nearly all cases they are destroyed. Dr. Judd of the 
Biological Survey says, '*No less than fifty different birds act as weed 
destroyers, and the noxious plants which they help to eradicate number 
more than threescore species." 

Among the weeds commonly destroyed by birds are tarweed, turkey 
mullein, alfilaria, pigweed, knotweed, thistle and chickweed. Great 
numbers of seeds are often consumed by birds even in a single meal. 
The stomach of one sparrow contained 1000 seeds of pigweed, while two 
other birds had taken 300 and 700 seeds of various kinds. Professor 
Beal, of the United States Department of Agriculture, has estimated 
that the tree sparrows of Iowa will destroy, during the year, 875 tons of 
weed seeds. 

Among the weed destroyers our native sparrows are unrivaled, weed 
seeds forming more than half of their food for the year. The value of 
sparrows to the farmer is increased by the fact that during the summer, 
and especially in the nesting season, they also eat many injurious 
insects. The young birds are fed almost entirely on insect food, includ- 
ing such pests as caterpillars, weevils^ grasshoppers, cutworms and ants. 

The one member of the sparrow family which seems to be alike 
despised by both birds and man is the imported English sparrow. For 
a description of these birds and the harm done by them see the Bulletin 
''Bird Study in the Schools," page 30. 

Among the other birds which hold a high place as weed destroyers are 
the goldfinches or '* wild canaries" as they are commonly called. They 
often destroy certain weeds not usually taken by other birds, being 
especially fond of thistle seeds. For this reason they are sometimes 
given the name ' ' thistle birds. ' ' 

One of the game birds, the mourning dove, is especially worthy of 
mention as a useful seed-eating bird. These birds are most abundant 
in waste lands where weeds abound, turkey mullein forming one of their 
favorite foods, while tumble weed and mustard are also eaten exten- 
sively. 

The immense numbers of weed seeds destroyed by these birds is shown 
in the fact that the stomachs of two doves contained 6400 and 7500 seeds 
of different weeds. If two doves, at one meal, can destroy 13,900 weed 
sQcds and thus prevent the spread of that many noxious weeds, how 
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QP v^W8l*iiK3iJStt& could be accomplished by the doves on one farm, in one 

V" ' cohlnty, or throughout the State. 

In the United States alone the annual loss from weeds has been esti- 
mated at $400,000,000. In the face of these startling figures we can 
well realize the importance of protecting the liseful seed-eating birds, 
one of nature's best means of checking just such losses. 

THE SONG SPARROW. 

General Description. About the size of the linnet. "It is streaked above and 
below. The upper parts are brown, gray, and olive, varying in tone in the different 
races. There is a lighter grayish line down the center of the head, and another over 
the eye. The breast is white, profusely streaked with dark brown, the streaks form- 
ing a line down the sides of the white throat.*' — Keeler. 

Remarks. Several varieties of the song sparrow occur in California, and while 
there is a general similarity in all of these, certain characteristic features may be 
noted in each. In the northern part of the State, where the rainfall is plentiful, the 
vegetable growth abundant, and the soil dark, we find the darkest form, the rusty 
song sparrow, whose rusty brown color and dark markings blend in admirably with 
its surroundings. On the other hand, the desert song sparrow, which is the palest 
variety, matches equally well the sandy, open country of the desert regions of the 
State. The other varieties range in color between these two. In the interior val- 
leys we find the Heermann's song sparrow, its distinctive characteristics being its 
stout bill, dark color and the fact that the spots on the breast are "separate and 
distinct from one another." The Samuel's song sparrow, which is the variety found 
in the coast region, closely resembles the Heermann's, except that it is smaller and 
has a more slender bill. Another form, rather pale in color, is the mountain song 
sparrow, found on the eastern slope of the Sierras. From the Santa Barbara, San 
Olemente, San Miguel, and Santa Rosa islands other varieties have also been 
described. 

Our friend, the song sparrpw can not boast of the brilliant dress of 
some of his more fortunate brothers in bird land, but he is ceiliainly a 
living example of that old saying, ** Handsome is that handsome does.'' 
If at first we are tempted to pass him by, not deeming his Quaker cos- 
tume worthy of notice, he does not leave us long in doubt as to his real 
charm, for when we have once heard the clear, sweet notes of his song, 
we are his friends forever. 

He is found in every state in the Union, and although he has many 
prefixes to his name, and changes his dress somewhat to suit the style of 
these various localities, still his habits and song differ but little wherever 
he is found. 

The call note of the song sparrow is a characteristic *'chek! chek! 
chek ! ' ' given in a decided business-like manner. 

In ''Birds Every Child Should Know,'' Miss Blanchan says, *'The 
most familiar song begins with a full, round note three times repeated, 
then dashes off into a sweet, short, lively, intricate strain, that almost 
trips itself in its hasty utterance. " 

While there is great variety in the songs sung by this bird, they are 
always sweet and cheery, being in fact just ''plain, every-day home 
songs, with the heart left in." These he sings "every day in the month, 
every month in the year, ' ' rain or shine, and not satisfied with this he 
sometimes even sings at night. 

During the time of incubation, which usually lasts about twelve days, 
the male occasionally takes his turn at brooding, while his little brown 
mate takes a well-earned rest. When, however, the young birds finally 
appear and family cares begin in earnest, a busy fellow he is indeed, for 
the major part of the work of filling those hungry mouths falls to his 
lot. While the song sparrows are among the best of the weed destroyers, 
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the young birds are fed almost entirely on insects. So he must ever be 
on the lookout, for the number bf harmful worms, insects, larvae, seeds, 
etc., which Dame Sparrow and the little ones consume, would certainly 
put the daily grocery bill of the modern family quite to shame. 

When the young birds are finally ready to leave the nest, and have 
been introduced to the big world outside, it is the father who cares for 
them until they are ready to shift for themselves. In the meantime, the 
mother is busy making a new nest, preparatory to raising another family, 
for as many as three broods are sometimes raised by these birds durin? 
a season. In each case the male proves himself a model father, assuming 
full charge of the fledglings as soon as they leave the nest. But in the 
midst of all this hard work he never loses his cheerful spirit, and still 
finds time to indulge in occasional bursts of melody. 

The soDg sparrow is a great lover of water and does not hesitate to 
take his morning plunge even in cold winter weather, when the edge of 
his bath tub may be covered with ice. If you wish these birds about 
your home, remember that water is one of the best means of attracting 
them. When unmolested they will often come about the houses and 
gardens, and as they are resident species, they usually remain in their 
favorite locality from one year's end to another. 

SUGGESTIVE QUESTIONS FOR CHILDREN. 

(These may be given to different children to be answered from their own observa- 
tions. ) 

Does the song sparrow walk or hop ? 

What kind of food does the song sparrow eat ? 

Where does the song sparrow get its food ? 

Is the bird a friend to the farmer? Give reason for answer. 

What shape is the song sparrow's bill? 

How does this help the sparrow in getting its food? (Stout bills 
especially adapted to crushing weed seeds.) 

Where is the song sparrow usually found ? 

How does the song sparrow fly? 

What enemies has the song sparrow ? 

Does the song sparrow stay with us all winter? 

Special Work. Children will be interested in seeing how many differ- 
ent kinds of birds, including the various kinds of sparrows, they can 
find eating seeds. A list of these may be kept and when possible the 
kind of seeds eaten by each one indicated. In this connection a collection 
of the weed seeds eaten by the different birds may also be made. If so 
desired the record of this work may be kept in outline form. Copies of 
a suggestive outline can be obtained by teachers, for the use of their 
classes, by writing to the educational assistant of the Commission, and 
stating the number of copies desired. 

THE MYTH OF THE SONG SPARROW. 

His mother was the Brook, his sisters were the Reeds, 

And they every one applauded when he sang about his deeds. 

His vest was white, his mantle brown, as clear as they could be, 

And his songs were fairly bubbling o*er with melody and glee. 

But an envious neighbor splashed with mud our Brownie's coat and vest, 

And a final handful threw that stuck upon his breast. 

The Brookbird*s mother did her best to wash the stains away, 

But they stuck, and, as it seems, are very like to stay. 

And so he wears the splashes and the mud blotch as you see. 

But his songs are bubbling over still with melody and glee. 

— Ernest Thompson Set on. 
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BIRDS AS RODENT DESTROYERS. 

Probably no class of birds has been more often misjudged or mis- 
understood than the birds of prey. In fact, the time is not long past 
when the name hawk or owl was enough to convict any bird. In these 
days, however, we are beginning to realize that, with a few exceptions, 
they are ''among the most valuable, if not the most valuable birds that 
wage war against the foes of the agriculturist.'' While the smaller 
birds destroy the insect foes of the farmer, the hawks and owls help to 
hold in check the small animal life, which, when uncontrolled, works 
such havoc in the crops. 

It has been estimated that every hawk and owl, in the course of a 
year, kills at least a thousand mice or their equivalent in harmful insects. 
If each mouse, or its equivalent in insects, caused the farmer a loss of 
only two cents per annum, this would make each hawk and owl worth at 
least twenty dollars a year to the farmer. 

In his warfare against rodent pests in orchard, garden and field, the 
birds of prey are of special value to the fanner, in the fact that they 
labor both day and night. While the hawks hunt by day, the work of 
the owls is carried on chiefly at night, so the work of the one supple- 
ments that of the other. 

Aside from the harm done to crops by certain small animals, their 
habit of girdling trees has also ruined many a valuable orchard. In an 
orchard in Maryland 2,000 apple trees were thus destroyed. In re- 
ferring to this Professor Beal speaks of its being a very significant fact 
that the nursery was near farm buildings where the wild enemies of the 
rodents did not dare to come, while a newly set orchard at a distant 
part of the farm and close by woods and thickets was hardly touched. 

A better knowledge of the exact relation of bird life to the farmer 
would often help to save thousands of dollars. Not long since a plague 
of meadow mice in Humboldt County, Nevada, caused the loss of 
15,000 acres of alfalfa, as well as hundreds of dollars, before the farmers 
of that region finally got control of the pests. 

As another case in point the writer would refer to the famous ''scalp 
act'' passed by the Pennsylvania legislature in 1885, which provided for 
a bounty on certain birds and animals believed to be injurious. In less 
than two years the state expended nearly $100,000, a large part of which 
went to kill hawks and owls. In other words, the state had actually 
paid for the destruction of birds of inestimable value to the farmer. 
The money thus expended represented but a small part of the actual 
loss to the state, for their natural check being removed, the small animals 
increased accordingly, and the destruction of crops which followed 
clearly demonstrated the important work which had been done by hawks 
and owls. 

In this connection Dr. A. K. Fisher has said, "The sooner farmers, 
ranchers, horticulturists, and nurserymen learn that the great majority 
of birds of prey are their friends, and deserve protection, the sooner 
will depredations by noxious rodents and insects diminish." 



Digitized by VjOO^IC 



— 2 — 

HAWKS. 

"Swiftly overhead the hen hawk sails, 

With watchful, measuring eye and for for his quarry waits." 

— Lowell, 
For convenience we may divide the birds of prey into two general 
classes, (1) those almost wholly harmful, and (2) those almost wholly 
beneficial. In the first class, among the hawks, are the Cooper's, sharp- 
shinned and duck hawks. 

COOPER'S HAWK AND SHARP-SHINNED HAWK. 
Description. — See "Bird Study in the Schools," page 19. 

The Cooper's and sharp-shinned are very similar in appearance, the 
sharp-shinned being simply a '* smaller edition" of its larger cousin. 
These are the two species commonly known as '*hen and chicken hawks," 
being especially destructive in the poultry yard. Aside from the direct 
loss which they cause the farmer in this way^ they also add to this loss 
by killing great numbers of the useful insect and seeding-eating birds. 
The decrease of certain game birds, in some localities, can also be laid 
at the door of ** these desperadoes in feathers." These birds capture 
their prey while on the wing, striking it with their sharp, curved talons, 
which are especially fitted for just such work. 

Because of their quick, darting motions the Cooper's and sharp- 
shinned hawks are sometimes known as ''bullet hawks. 

One practical farmer has suggested that "shelters which will enable 
chickens to escape from hawks can be easily made by putting forked 
sticks in the ground and over all a layer of brush, a foot or eighteen 
inches from the ground. ' ' 

DUCK HAWK. 

Description. — About the size of a crow. "Adult, above dark bluish gray in color, 
the feathers more or less spotted or barred with a dai*er shade. Under parts white 
or huffy, the breast with few or no markings, the sides and belly with blackish brown 
bars. Tail bluish gray, closely barred with black. Inner webs of wing-quills spotted 
with white. Immature birds are dark brown above, the feathers edged with light 
buff, and white or buffy below, streaked or spotted with dark brown. The broad 
blackish streak below eye, forming a border to the white throat, is a characteristic 
mark in both plumages." — Keeler, 

The duck hawk, being found chiefly about large bodies of water, con- 
fines its depredations almost entirely to waterfowl, so it is of little 
interest to the farmer. 

Among the most common of the beneficial hawks may be placed the 
western red-tailed hawk, the marsh hawk and the sparrow hawk. 
While these birds may occasionally invade the poultry yard or destroy 
birds, the harm done in this way is very little compared with the good 
which they do in the destruction of injurious rodents and insects. 

WESTERN RED-TAILED HAWK. 

Description, — ^A little larger than a crow. "Adult, above grayish brown or 
blackish brown, mottled with rusty; below varying from white or biiff, more or less 
streaked with brown dusky markings, to dark blackish brown. The distinctive mark 
is the bright reddish brown tail, edged with buff or whitish and with one or more 
blackish bars. The immature birds are similar to the adult, but tail more distinctly 
and numerously barred, and grayish brown in color." — Keeler, 

The western red-tailed hawk is probably one of the best known of all 
the hawks, being an abundant resident in most sections of the State. 
This bird seems to have certain favorite localities and after having 
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chosen a site for a nest it usually returns to it year after year. The 
nest, which is ** placed in trees or ledges of cliffs from 25 to 50 feet 
high," at first sight appears to be nothing but a mass of loose sticks. 
A more careful investigation, however, will show that it is really a 
neatly woven structure. 

Unfortunately the western red-tailed hawk is often killed under the 
misleading name of **hen hawk.'' Only about 7 per cent of the food of 
this hawk is poultry, while 86 per cent of it consists of ground squirrels, 
mice and other injurious rodents, which places the bird decidedly among 
the farmer's friends. It must be remembered that the ground squirrel 
not only preys on the crops, but is a chicken thief as well, and is so sly 
that it often carries on its work entirely unnoticed. 

MARSH HAWK. 

Description. — "Bird Study in the Schools," page 18. 

The following quoted from Dr. Fisher serves to show the economic 
value of the marsh hawk: **It is probably the most active and deter- 
mined foe of meadow mice and ground squirrels, destroying greater 
numbers of these pests than any other species • • • . It preserves an 
immense quantity of grain, thousands of fruit trees, and innumerable 
nests of song-birds, by destroying the vermin which eat the grain, girdle 
the trees and devour the eggs and young of the birds." For further 
information concerning this hawk, see ''Bird Study in the Schools," 
page 18. 

SPARROW HAWK. 

Deaoription. — See "Bird Study in the Schools," page 19. 

While most of the hawks are especially useful as rodent destroyers, 
some of them feed largely on insects. One of these is the little sparrow 
hawk, its food being chiefly such insects as grasshoppers and crickets. 
At certain seasons it also feeds largely on mice and other small animals. 

Because of his sharp, shrill call note of '*killy, killy, killy," the 
sparrow hawk is sometimes given the name of ** killy hawk." The 
name sparrow hawk is very misleading, as he does not resemble the 
sparrows in coloring, nor does he feed on these birds to any extent. 
Owing to the immense numbers of grasshoppers destroyed by this bird, 
the name grasshopper hawk would be a more appropriate one. 

You will often find this hawk ** renting "the deserted nest of a wood- 
pecker, and in this cavity from two to five eggs are laid, these being 
white, with markings of brown. The young birds usually remain in the 
nest about six weeks, and it is during this time, more than at any other 
season of the year, that the adult birds, being hard pressed to get 
suflScient food for those hungry youngsters, take an occasional chicken 
or bird, to help complete the bill of fare. Concerning these depreda- 
tions Dr. A. K. Fisher of the U. S. Biological Survey has said: ''These 
irregularities are so infrequent that they are more than outweighed by 
its good services in destroying insects and mice. Grasshoppers, crickets, 
and other insects form its principal food during the warm months, while 
mice predominate during the rest of the year. Terrestrial caterpillars, 
beetles, and spiders also are eaten to a considerable exent. During late 
fall and winter, meadow mice and house mice form a large part of their 
food, the former being taken in fields and meadows and the latter 
around corn stacks and about barns and outbuildings." 
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Mrs. Wheelock describes in the following interesting manner the first 
lesson of the young sparrow hawk in trying to get its own food : * * One 
of the adults brings a bit of food to the youngster, who is sitting on the 
perch where for several days he has been fed, and instead of giving it 
to him, lets it fall in fuU view, at the same time calling *killy-killy-killy.' 
In nearly every case the young hawk springs after it without hesitation 
the first time this is tried, and he often gets it. The mother is beside, 
over, and under him as he drops for it, encouraging him with her calls, 
and he soon responds with a little cry of unmistakable triumph. But 
he is not allowed to eat it on the ground, as he would like to do. An 
imperative call from the adult makes the young hunter exert his 
strength and follow to the nearest low perch before he tastes it. You 
watch and wonder at the instinct that prompts such skilful training, 
and the longer you watch the more there is to see.'' 

Space prevents the discussion of the food habits of other hawks 
to be found in the state, but suffice it to say, that the farmer who 
protects all members of this family, with the exception of the harmful 
species named, will get more than ** value received," by seeing a marked 
decrease in the rodent pests on his farm. 

In the next issue of the Teachers' Bulletin the subject of ** Birds as 
Rodent Destroyers," will be continued, when the owls will be discussed. 

BIRD RIDDLES. 

1. A flash of sky on wing. Bluebird. 

2. A little bird is hard at work — ^a carpenter is he, 

And you can hear him hammering — ^his nest high up a tree. Woodpecker. 

3. This bird is a mason, and underneath the eaves, 

He builds a nest and plasters it with mud and hay and leaves. Swallow. 

4. Bird of the night, thy round eyes are aglow 

With all the learning which the sages know. Owl. 

5. The mother hen must watch her little brood 

Lest thou come down and bear them oflE for food. Hawk. 

6. King of the water, he dives and finds his prey. Kingfisher. 

Note to Teachers. — ^Beginning with the next issue, a certain space 
will be given to answering questions which have been asked by teachers. 
All communications should be addressed to Miss Gretchen L. Libby, 734 
Mills Building, care Fish and Game Commission, San Francisco, 
California. 



Printed at the State Printing Office, Friend Wm. Richardson, Superintendent 
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GAME CONSERVATION AND ITS IMPORTANCE. 

In the wild life of California we have one of the State's most valuable 
assets, both from the esthetic and economic standpoint. Therefore, the 
conservation of this wild life becomes a problem of vital importance to 
every citizen of this commonwealth. 

Limiting ourselves to game conservation only, as the phase of the 
subject of most interest to people in general, let us consider the needs 
along this line as demonstrated by past and present game conditions in 
the United States. When the colonists first settled in this country they 
found game everywhere abundant. * ' The coasts and inland waters were 
covered with waterfowl; the forests were filled with deer, elk, wild 
turkeys, grouse, and smaller game; and the meadows and plains were 
swarming with prairie chickens and buffalo." Wild turkeys were so 
numerous that they were sold by the Indians for twenty cents apiece ; a 
bounty was placed on the ruffed grouse, in Massachusetts, to prevent 
their destruction of crops; while the heath hen was so plentiful, *'that 
articles of apprenticeship often specified that apprentices should not be 
compelled to eat its meat oftener than twice weekly.'' The immense 
numbers of passenger pigeons which were once found in certain sections 
of this country is shown in the fact that ' * one nesting ground in Michi- 
gan extended over an area twenty-eight miles in length by three or four 
in width." In 1808 a flock observed near Frankfort, Kentucky, by 
Wilson, was estimated to number over two billion, and was four hours 
passing a given point, while Audubon tells of ** flights so dense that 
they darkened the sky." During one year over a million of these birds 
were sent to market from one roost, and at last the markets were so 
overstocked with them that it no longer paid to ship them and they were 
simply fed to the hogs. 

Wild fowl were formerly so plenteous on Malheur Lake, Oregon, that 
it was an easy matter for hunters to get a wagon load in a comparatively 
short time ; while during the winter of the year 1893-94, from the single 
town of Big Lake, Arkansas, 120,000 mallard ducks were sent to market, 
one man alone selling 8,000 of these birds. 

To-day wild turkeys ^*are comparatively rare"; prairie chickens, 
while still found in certain sections of the Mississippi Valley, are rapidly 
decreasing in numbers ; grouse are becoming scarce in most sections of 
the country; the heath hen is now to be found only on Martha's Vine- 
yard, and even there in limited numbers ; while the present generation 
has witnessed the total extermination of the passenger pigeon in the 
United States. 

Edward Howe Forbush of the Massachusetts State Board of Agricul- 
ture in referring to wild ducks says : ''Within the past forty years there 
has been a tremendous decrease in the annual flight of mallards and 
other fresh-water ducks that winter in the south. * * * Wild fowl are 
now becoming so scarce along the west coast of Hudson Bay * * * that 
the few people living there who have always depended largely on the 
birds they could pack away in the fall find it difficult to get food enough 
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to carry them throu^ the winter. • • * If with our improved firearms 
and means of transportation the past policy is continued • * * in fifty 
years more there will be practically no wild ducks left in North 
America." 

As has already been mentioned, in the early days of the colonists there 
was a great abundance of big game, including deer, moose, elk, and 
buffalo. *'At the present time there are probably only two herds of 
wild buffalo in this country, with possibly 2,000 more in capavity,'' and 
elk have become very scarce except in restricted areas. While the moose 
and deer have fared somewhat better, still in the case of the deer, owing 
to the great reduction in numbers, about one fourth of the states entirely 
prohibit the hunting of them, while shooting in most of the other states 
is generally allowed only in limited areas. 

With the decrease of game there has come a corresponding increase 
in the price of this commodity. While a whole deer could be bought in 
1653 for $1.20 ; in the New York market, in 1910, the price had risen to 
$43.75, and a leading market man of San Francisco claims that if the 
sale of deer meat were possible in this State, that venison would bring 
$1.50 a pound. 

While the wholesale game slaughter of the early days is no longer 
possible, owing to restrictive game laws ; nevertheless, as a result of the 
increased number of hunters and the improved firearms and methods 
of transportation of the present day, together with market hunting and 
spring shooting, a heavier and heavier toll is being levied on the wild 
game of the country. 

The reclaiming of forests, marshes and waste lands for agricultural 
purposes has also played an important part in the reduction of the game 
supply, by depriving both game birds and animals of suitable breeding 
grounds and shelters. Added to this, there is also the danger that hunt- 
ing will become more concentrated as the area of distribution for any 
one kind of game becomes more and more restricted. 

The fact that there has been a plentiful supply of game in California 
in the past may have led people in general to feel that conservation 
methods are not so greatly needed here as in the East. This mistake 
should not be made, for while game may still be abundant in certain 
localities, it is due to local conditions, and not to the general abundance 
of game, for in the State at large there has been a marked decrease in 
practically all kinds of game. Great numbers of elk, antelopefand deer 
once roamed over the State. In fact, it was no uncommon thing for one 
market hunter in the early days to kill 300 deer in a season. To-day the 
elk and antelope are found only in very limited numbers in certain 
restricted areas, while recent investigations in the State show that the 
deer have decreased at least seventy-five per cent. 

The numbers of grouse and sage hen in California are greatly lessened, 
and in recent years even some of the more common game birds, including 
the duck, band-tailed pigeon (wild pigeon) and quail, show a decided 
decrease in numbers. As a result of recent investigation made by the 
University of California, it has been shown that there has been a 
decrease of from fifty to ninety-five per cent in the ducks and geese of 
this State, while nothing short of absolute protection for a number of 
years will save the band-tailed pigeon (wild pigeon). 

In the face of these startling facts it becomes evident that there is a 
decided need for game conservation, not only in the country at large, 
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but also in our own State of California. The keynote to the whole 
problem of conservation lies in a realization by the people that **eaei 
generation is the guardian of the existing resources of the world; it has 
come into a great inheritance, but only as a trustee." 

Surely, as public spirited citizens of this great commonwealth, every 
man and woman should do his or her part to prevent the future waste 
of one of our greatest natural resources, the wild life of our State. 

VALLEY PARTRIDQC (VALLEY QUAIL). 

Description. See "Bird Study in the Schools," page 40. 

The favorite haimts of the valley quail are the waste lands of the 
foothills and valleys, where the chaparral and other underbrush abound, 
thus furnishing the quail with the cover in which it delights. As the 
area of cultivated land has spread in the State, the valley quail has 
adapted itself more and more to these new conditions, and is often found 
in the vineyards, grainfields and orchards. 

As the bird remains in the same general locality throughout the year, 
-during the closed season it often becomes very tame, even feeding with 
chickens at times. 

The nesting season usually includes the months of April, May and 
June, although, owing to existing conditions, it may come even earlier 
or later than this in different sections of the State. The nest itself is 
generally so placed, in some hollow on the ground, as to be somewhat 
hidden by underbrush or some other shelter. In this are laid from 12 
to 15 eggs, varying in color from cream to buff, and in most cases heavily 
marked with brown, so that they blend in with their surroundings and 
ai*e thus better protected. If the eggs are disturbed in any way the 
birds usually desert the nest. It takes about four weeks for these eggs 
to hatch, and their care during that time seems to devolve entirely upon 
the female, although when the young appear the male also assumes his 
share of the family duties, and in case the female is killed, takes full 
charge of the young birds. 

The yoimg quail, like young chickens, are fully feathered when 
leaving the shell. They begin to scamper about almost as soon as they 
come from the egg and even fly within a few days. Although quail 
youngsters are apt pupils in the art of finding their own food, never- 
theless, they remain under the guardianship of both parents for some 
time. In fact, family groups may be seen together long after the young 
birds are apparently well able to care for themselves. It is no uncom* 
mon thing to come upon one of these family groups on some quiet 
country road, where they are enjoying a dust bath, this habit of dusting 
themselves being one of their favorite pastimes. 

When a flock of quail is surprised, at a warning from the parent bird, 
the young quail apparently disappear from the face of the earth, so 
expert are they in hiding. The habit is sometimes spoken of as 
''freezing.'^ 

During the fall the various flocks of a neighborhood congregate 
togecher and remain in bands until the mating season begins. 

When the quail are feeding, one bird remains '*on guard," ready to 
give warning to the others in case of danger. At night they roost 
together in large flocks, usually in trees or shrubs, but when dawn begins 
to break there is a general stir among them, and first from one part of 
the tree and then from another comes the morning ** bugle call,'' which 
strongly resembles, ''get-right-up,'' ** get-right-up. " 



Digitized by 



Google 



— 4 — 

. Grasshoppers, cutworms and even scale as well as other injurious 
insects ^re eaten by this quail, but not to any great extent, for it comes 
tiiore under the head of the weed-eating birds, some of its favorite weed 
seeds being those of the bur thistle, bur clover, lupine and turkey 
mullein. 

Although occasional complaints have come from certain sections of the 
State concerning, damage done by valley quail to grainfields and vine- 
yards, the harm done is largely due to local conditions, such as an over- 
abundance of these birds in a limited ariga, or the location of the grain- 
fields and vineyards near the natural haunts of the quail. 

The valley quail is probably the most popular game bird of the State. 
The persistent hunting of these birds, however, has greatly reduced their 
numbers in most sections, reports received by the Commission indicating 
that this decrease has been most marked in ''southern California and 
the upper parts of the San Joaquin Valley." 

While the removal of the natural food supply and the shelter of these 
birds, brought about through the settlement of the country, as well as 
the danger from predatory animals, have played a part in the decrease 
of quail, hunting has been by far the most important factor in this 
decrease. In an article by Mr. T. S. Van Dyke, written in Outing, in 
1890, the following statement is made: *^For many years it was a simple 
matter for a good shot to bag 200 in a day, all at single shots on the 
wing. For several years market shooters shipped an average of 10,000 
apiece for the season.'' 

The results of this wholesale slaughter cannct fail to materially affect 
the present numbers of valley quail in California. In a recent paper 
on *'The Present and Future Status of the California Valley Quail," 
Mr. H. C. Bryant of the University of California, says: **The present 
status of the California valley quail calls for conservative action. * * * 
The furnishing of plenty of food and cover, either by artificial feeding 
and planting, or by game preserves, the destruction of predatory mam- 
mals and birds, prevention of disease, and careful regulation of the 
amount 6t hunting to permit of the survival of a sufficient number of 
the productive brood stock to insure an undiminished annual crop, are 
factors within our control and on these depend the future of the Cali- 
fornia valley quail." * * * 

In the high mountain districts of the State, we find the mountain 
quail, while in the desert regions the Gambel takes the place of the 
valley quail. 

SUGGESTIVE HINTS. 

Every boy in our public schools, who is old enough to hunt, should know the game 
laws of the State and should be able to distinguish clearly between legal and illegal 
game. The problem of educating our future sportsmen, the boys of to-day, is one 
of no little importance, for with them must rest the future protection of the wild life 
of our State. The Fish and Game Commission will greatly appreciate the coSpera- 
tion of the teachers of California in the work which it is trying to do along this 
special line. Will not each teacher spend a little time in bringing to the attention 
of his or her class the main points outlined in the digest of the game laws of the 
State, with special emphasis on that section headed, "It is always unlawful." 

Question. What enemies has the valley quail? 

Answer. Its chief enemies are the Cooper and sharp-shinned hawks, the wildcat, 
coyote, fox, skunk, dog and domestic cat, while the eggs and young birds are also 
destroyed by the blue jay, road-runner and gopher snake. 

Question. How many broods do quail usually raise in a season? 

Answer. Probably two. 

Question. What are the earliest and latest recorded nesting dates for the valley 
quail ? 

Answer. Earliest March 12th ; latest July 25th. 
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GAME CONSERVATION AND ITS IMPORTANCE. 
(Continued from Teachers' Bulletin No. 4.) 

A comparison of past and present conditions has clearly demon- 
strated the fact that our native game supply is rapidly decreasing, 
and that there is a decided need for game conservation. Therefore, 
the question naturally arises as to the best methods of conservation 
along this line. These methods may be summed up briefly under two 
heads (1) certain game law restrictions and (2) certain means of 
increasing the present game supply. 

Under the first head eminent conservationists agree that the great- 
est single measure needed at the present time is a law prohibiting 
market hunting and the sale of wild game ; for of all the causes which 
have led to the decrease and in some cases to the extermination 
of certain species of game, that of market hunting may be placed first. 
The following statement is made by Dr. William T. Homaday, director 
of the New York Zoological Park, in his recent book on ' ' Our Vanish- 
ing Wild Life.'' 

* ' Beyond reasonable doubt, this awful traffic in dead game is respon- 
sible for at least three fourths of the slaughter that has reduced our 
game birds to a mere remnant of their former abundance. There is 
no influence so deadly to wild life as that of the market gunner. * * * 
The true sportsman hunts during a few days only each year. The 
market gunners shoot early and late, six days a week, month after 
month." 

The destruction of the vast herds of buffalo, and the immense flocks 
of passenger pigeons, once found in certain sections of the country, 
may be traced directly to the fact that the hides of the one and the flesh 
of the other were of value commercially. It is in fact *'a fixed prin- 
ciple that every wild species of mammal, bird or reptile that is pursued 
for money-making purposes eventually is wiped out of existence. ' ' 

Of the one million ducks killed in California last year nearly one 
half were killed by market hunters, and practically all of them were 
shipped into the larger markets. Careful investigations show that at 
the present rate of decrease ^Hen years more will see the practical 
extermination of that part of our game which is an object of com- 
mercial exploitation.'' 

The time has come in California when we must face the issue squarely 
and decide once and for all, whether we shall allow our wild game to 
be destroyed simply as a food product, or whether we shall conserve it 
as one of the valuable natural resources of the State to be passed down 
to future generations. Surely the pleasure of the few people, who- 
in the one case consume this wild game merely as a luxury, cannot 
compare with the benefits which may be derived from the outdoor life 
stimulated by the presence of this wild game. It is well for us to 
always keep in mind the fact that the wild life of California belongs 
to all the people of the State, not to a limited number. 
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In the past, spring shooting has played an important part in 
reducing the supply of game birds, for killing at that time, when the 
birds are breeding, leads to the decrease of the future as well as the 
present supply. Measures prohibiting all spring shooting would do 
much to bring up the depleted numbers of certain kinds of game, 
especially if these measures were supplemented by still others provid- 
ing for smaller bag limits and shorter seasons on certain species which 
show a marked decrease. 

With the ever increasing drain on wild game, it becomes expedient 
to supplement the game law restrictions with certain other methods 
of increasing the present game supply. Among these may be included 
the establishment of game refuges and of public and private game 
farms. Probably the most effective of these is the establishment of 
game refuges. There are in the State large tracts of land which are 
unfit for agricultural purposes, but which might be utilized as refuges 
where game birds and animals could breed unmolested. If all shoot- 
ing were prohibited on these tracts of land, the game would increase 
rapidly, and the overflow from these refuges each year would serve 
to restock the surrounding country as well. 

While the propagation of fish has been successfully carried on for 
many years, work on game propagation is still in the experimental 
stages of its development in this country. It deserves, however, the 
earnest support of conservationists everywhere; for the establish- 
ment of game farms, where game birds and animals can be propa- 
gated for general distribution, will do much to supplement the native 
game supply. The value of this method of conservation has already 
been demonstrated in England, where such a plan is successfully 
carried on. 

Private game farms may also play an important part in plans for 
game preservation. Experience has shown that certain of the deer 
family, and several species of birds can easily be raised in captivity. 
With proper provisions, in time this domesticated stock could without 
doubt supply the market demand, and thus the desire for game could 
be satisfied without drawing on the already depleted supply of wild 
game. 

Granting that our game supply is becoming greatly reduced, and 
that the methods just outlined, are best adapted to its conservation, one 
other point still remains for consideration, namely the results of con- 
servation. As we are living in an age of commercialism, let us first 
consider the question from that standpoint. 

Large sums of money are spent each year by the sportsmen of 
California, this amount probably aggregating $15,000,000 last year. 
In sections where game is abundant this means a decided increase in 
the revenues of that locality. While the claim may be made by some 
that the railroads and hotels reap a good share of the profits, the fact 
remains that they furnish labor for an increased number of men and 
women, and therefore bring about a more general distribution of 
money. Again, in most cases, this also means a direct benefit to the 
farmer, for in the remote districts it is he who usually furnishes the 
hunters with board and lodging, while their presence at a nearby 
hotel means an increased demand for farm products. 
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In localities where there is a constant game supply, and where 
hunters return year after year, in time this will lead to improved 
highways, railroads, and telephone facilities, as well as a general 
upbuilding of those country districts. It can be readily seen, there- 
fore that game conservation may be decidedly worth while from the 
commercial standpoint alone. 

On the other hand, can we afford to overlook entirely the esthetic 
side of the question. Consider for one moment what our marshes, 
meadows, and mountains would be like if entirely devoid of wild life! 
There can be no question but that the presence of this wild life adds 
much to the attractiveness of rural scenery everywhere, and also serves 
as an incentive to take people afield in health-giving pursuits. This 
applies not only to the sportsman, but also to the nature lover, scien- 
tist and to the public in general. 

If all the treasures in art and literature were demolished today, 
their counterparts might still be reproduced in this generation or in 
generations to come, but when once the beauties of nature's wild life 
are totally destroyed, in any form, no power can restore them. Once 
lost, they are gone forever. 



MOURNING DOVE (TURTLE DOVE). 
Description, See "Bird Study in the Schools," page 41. 

The mourning dove, or turtle dove as it is often called, is one of the 
common game birds of California, being quite generally distributed 
over the state. When the plaintive ' ' coo coo ' ' of this bird has once been 
heard there can be no doubt as to the fact that it is properly named 
*' mourning dove.'' As has been well said this note sounds ''more like 
a dirge than a love song." 

During the nesting season doves are seen in pairs only, but in 
the fall small flocks may be observed feeding together during the 
day, and roosting in the same place at night. 

The dove cannot be counted a success as a builder, for the nest, 
which is made of sticks, is so loosely put together that it is a wonder 
how the eggs keep from falling through, or the young birds from fall- 
ing out. This nest is usually placed on the branch of a tree, rather 
low down, but it may also be found in bushes or even on the ground. 
Although doves lay only one or two eggs, they generally raise from two 
to three broods during the season. 

While these birds seem to prefer some quiet place near water for a 
nesting site, they may also be found in the dry desert regions. 
Mrs. Bailey says that '*In the dry part of Arizona the doves often nest 
a long distance from water, but fly back and forth to it in pairs or 
small companies twice a day. The old mountaineers, knowing their 
habits, follow them when in search of the rare water-holes. ' ' 

As in the case of many other game birds there has been a marked 
decrease in the numbers of doves. Due to the fact that the dove has 
an unusually long nesting season (see Bird Study in the Schools), 
and because of the variations in nesting dates in different localities, 
it has been a difficult matter to arrange a satisfactory open season for 
the whole State, which will not conflict with the nesting season. 
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While the present division of the State into game districts makes it 
possible to better plan the open seasons to suit the various localities, 
even now in certain districts the season opens before the doves have 
finished nesting. This is most unfortunate, both from the humane 
standpoint, and from the standpoint of the sportsman as well, for 
the killing of doves during the breeding season means the destruction 
of the future as well as the present supply. 

In a number of the eastern states the dove has been removed from 
the game list entirely, it being considered much more valuable to the 
farmer as an aid in destroying weed seeds, than as an item of food. 
As many as 9,200 seeds have been found in the stomach of one dove. 

Concerning the economic value of the mourning dove, H. C. Bryant 
of the University of California says: ''The mourning dove is to be 
numbered among those birds about which practically no complaint 
is made regarding depredations upon crops. The small amount of 
grain taken in California is negligible and is so considered by ranchers. 
On the other hand, its value as a destroyer of the seeds of noxious 
weeds is unequaled by any other bird in the State. 

''The stomach and crop of a dove taken at Lakeside, San Diego 
county, contained over a hundred seeds of the coyote vine or mock 
orange {Ciicurhita foetidissima) . Hundreds of seeds of "filaree," 
mustard, turkey mullein, and tumble weed have been taken from other 
stomachs. Examination of nestling birds has shown that they are fed 
entirely on weed seeds. Since the seeds destroyed are those of some of 
the worst weed pests in the State and since they are destroyed in such 
very large numbers, the western mourning dove must be considered a 
very valuable bird from the economic standpoint.'' 

When we consider the large sums of money that are being spent each 
year, in attempts to control weed seeds, it can be readily seen that 
the services rendered by the mourning dove, in its capacity of weed 
destroyer, are of inestimable value to the farmer. 

SUGGESTIVE HINTS. 

Question. Which of the non-game birds are not protected? 
Answer. X^e only non-game birds not protected at the present time, are the 
blue jay, shrike or butcher bird, English sparrow, sharp-shinned hawk, Cooper's 
hawk, duck hawk, great horned owl, and the house finch or linnet. 
Questions to be answered by children from their own observations. 
What enemies has the mourning dove? 
How does the dove fly? 
What kinds of seeds does the dove eat? 
What shape is the dove's bill? Does this have anything to do with the kind of 

food eaten? 
Where is the dove usually found when feeding? When at rest? 
Does the dove stay with us all winter? 
Do both birds help in building the nest? 

Compare the habits of the mourning dove and the valley quail. 
Bird boxes and bird tables. 
It is hoped that a great many of the boys and girls will put out bird boxes and 
start up a bird "restaurant" this spring. Now is a good time to begin. For sug- 
gestions see "Bird Study in the Schools," pages 10 to 14. 
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BATS AS DESIRABLE CITIZENS. 

By Joseph Grinnell, Director of the California Museum of Vertebrate Zoology. 

(Republished, with emendations, from Pacific Rural Press y March 15, 1913, 
Vol. LXXXV, No. 11, pp. 344-345.) 

The important bearing of bird-life upon human welfare is now widely 
realized. Students of economic ornithology both here and abroad have 
established the service of birds in checking the undue increase of insect 
pests in so many cases that the general proposition is accepted by 
nearly every one at all conversant with the subject. Yet this appre- 
ciation of the real value of birds to agriculture and horticulture has 
only come within a very few years. In fact, it was only some twelve 
years ago that the first general laws were passed in the State of Cali- 
fornia protecting insectivorous and other beneficial or harmless birds 
from wanton destruction. 

It is the purpose of the present article to call attention to another 
group of animals which all the evidence now at hand shows to be 
deserving of just as much favorable consideration as the most beneficent 
of the birds. The group comprises the mammalian order Chiroptera, 
commonly known as bats. The scientific name just given signifies 
literally '' hand- wings '' ; and the group, among fur-bearing animals, 
is unique in the high development of the powers of flight. 

The organs of flight are the arms, with the elongated finger bones, 
between which and the body is stretched the thin, membrane-like, two- 
layered skin which in its entirety gives the proper supporting and pro- 
pelling surface for locomotion through air. 

In the experience of the average citizen a bat is an animal rarely 
encountered, then only to be destroyed or driven from the room into 
which it may have ventured of an evening through an open window. 
A prevailing prejudice against bats, amounting with some people to a 
superstitious dread, has grown up with our race, possibly because the 
little beasts are veritable imps of darkness. For, so different from the 
warblers and swallows and sparrows, which love the sunshine, all bats 
are nocturnal, or at best venture forth from their daytime retreats 
only after the sim is gone and dusk of evening has begun to settle. 

We have in the State of California 28 species of bats, as against 541 
of birds. It is seldom that more than four species of bats are to be 
found in any one locality. But in point of numbers of individuals there 
is a marvelously large population, more particularly in the warm foot- 
hill regions and interior valleys. Those of us who have made it our 
business to look for these animals at dusk, night after night, and in 
very many parts of the State, do not hesitate at placing the total census 
of bats, at least in favored localities (that is, where they find suitable 
food in abundance) at approximately that of the insectivorous portion 
of the bird population. 

And this is the fact of paramount economic importance: that all 
of the species of bats inhabiting California are ivholly insectivorous. 
As far as is known at the present time, not one morsel of food other 
than insects is gathered or eaten by our bats. It is true that there are 



in certain tropical and sub-tropical countries species of bats which eat 
fruit and thus inflict severe injury to certain crops. But luckily our 
country has not been invaded by these, nor is it likely to be, unless 
some foolish person purposely introduces them, as in the cases of the 
English sparrow and the starling. 

Bats are wont to seek the most secluded retreats in which to pass the 
day. Some species hide away singly or in pairs, in crevices of rocks 
or knotholes of trees, or even hang from twigs anuong tufts of dense 
foliage in trees or bushes. Other species, sometimes two or more of a 
kind together, congregate in numbers in caves or old mine or water 
tunnels, often in bam lofts, garrets or church steeples, and not infre- 
quently behind shutters or signboards against the walls of buildings. 
Whatever sort of retreat he may choose, each bat comes to rest upside 
down, hanging, inverted, by the sharp curved claws on the toes of his 
hind feet. 

If the rendezvous is particularly favorable, such as a deep cave or a 
dark and deserted barn loft, the bats may convene in vast numbers, 
issuing each evening at dusk in an almost continuous stream for many 
minutes as they depart to forage over the surrounding country. 
Occasionally a colony of bats has taken possession of the walls or attic 
of an occupied dwelling; in one case I knew of, a church, in another 
a schoolhouse. In such cases considerable annoyance is caused by the 
rather penetrating odor which comes from the mass of excrement 
accumulated beneath the bat-roost, especially during damp weather. 
With some species the bats themselves possess a disagreeable odor. 
This is notably true of the Mexican Free-tailed Bat (Nyctinomus) 
which is plentiful in parts of west-central and southern California. 

As for the actual numbers of bats in any one area, there is great 
variability, doubtless for some such reasons as govern the abundance 
of birds. I feel fairly sure that in certain orchard districts in Los 
Angeles County, and in Madera and Kern counties, there were at the 
time of my observations fully two to the acre flying about, some close 
to the ground, others high overhead. This would make over 1,200 bats 
to the square mile, or ten million in an area equal to Kern County. 

It is obviously much more difficult to estimate population in the case 
of bats than with birds. A single colony of several hundred bats may 
forage out over miles of territory each evening, so that the population 
per acre or square mile is not to be determined from such basis with 
anything near accuracy. Then, too, some species do not venture 
abroad until it is too dark to see them. But to the sensitive ear, the 
presence of bats in various directions gives some clue to abundance. 

The voices of bats are to be heard all night long during the spring 
and summer. Like the insect-eating birds, some of our bats migrate 
to the southward, or down to the warmer valleys, for the winter season. 
We have at least two species, the Red and Hoary bats, which visit us in 
winter from the north or from the high mountains. It is possible that 
some species hibernate in cold weather ; but certain it is that at low alti- 
tudes some individuals appear abroad during warm spells at any time 
of winter. 

But what of the value of bats ? If we closely examine a sample from 
the heap of excrement beneath a bat-roost we find it to consist of a 
dense mass of finely broken pieces of the hard parts of insects. Obser- 
vations upon bats foraging around electric lights, where they are com- 
monly seen in the suburbs of cities, show that the insects caught are not 
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^^^J;^''^swaflowed whole, but that the wings and legs are bitten off and only 
'•' ' the body eaten. The bats are able to handle their prey wholly with 
their lips, tongue and lancet teeth, and so they, usually devour their 
prey while in full flight. I have often seen the detached wings of a 
moth come floating slowly to earth, while the voracious bat flitted on. 
In one case I knew of, a colony of Pacific Pallid Bats (Antrozoits) 
occupied a barn-loft. The floor beneath was strewn each morning 
with wings and other hard parts of beetles, sphinx-moths, katydids, 
and Jerusalem crickets (Stenopelmatus). The latter element in the 
bill of fare was rather astonishing when it is recalled that these insects 




Fig. 1. Pacific Pallid Bat, a species common in west-central and southern 
California, and often found in buildings. It feeds on boring beetles, 
Jerusalem crickets, tomato-ivorm moths, and other harmful insects. 

are wingless, and so must have been caught upon the ground, on which 
they com« out at night and take their ungainly way. As far as I have 
observed, the above-named species of bat is the only one which carries 
the captured prey to its roost to devour at leisure. 

The senses of bats are specialized along one particular line — hearing. 
This sense of hearing (or feeling of air vibrations) resides not only in 
the enormously developed ears, which in some species meet in a sort 
of hood over the face in front, but also in the delicate wing-membranes. 
It is probable that the eyes serve as little more than indicators between 
daylight and darkness — not to distinguish objects. Yet the fact that 
a given species of bat will appear abroad at a certain time almost to the 
minute each evening shows that they are sensitive to light intensity 
within a very narrow range. 

We can be pretty sure, then, that bats hunt their insect food by 
sound. Even the wing-strokes of a tiny miller must be distinctly 
audible to the bat which snaps it up so unerringly. And the droning 
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of a June beetle must sound to the bat as penetrating as the roar of 
an aeroplane motor does to us. There is no doubt whatever but what 
bats perceive very high-pitched sounds, of rapidity in vibration far 
beyond what we can detect. In fact, the ordinary conversational 
notes of certain bats are so shrill and attenuated as to be altogether 
unperceived by some persons, and painful to others. 

Our bats vary much in size among the different species. The largest 
is the Mastiff Bat {Eumops) of southern California, which can cope 
with the largest insect that flies. Eumops has a body length of 6J 
inches, and a stretch of wings of 21 inches. Then there are the little 
pipistrelles {Pipistrellus hesperus) — ^bats that ''pipe to the stars'' — 
which are only 2f inches long, with a wing-stretch of 7 inches. These 
little fellows doubtless choose the smaller moths and beetles adapted in 
size to their lesser equipment. 

Unfortunately no detailed study has yet been made of the food of 
bats, as there has in the case of birds. But enough is known to make it 
certain that vast quantities of night-flying insects are destroyed by 
the bats every twenty-four hours. It is further obvious that the kinds 
of insects thus affected by the bats are not at all the same as those 
combatted by the diurnal birds. Thus it can be said that the role 
played by bats in their relation to insect repression is complementary 
to that played by birds in the daytime. 

Accumulations of excrement have been found in bat caves of such 
large extent that they have been mined and sold as fertilizer of high 
value. Think of what myriads of insects are represented in such 
deposits ! A colony of bats in a farming district should be appraised 
as an asset. To disturb them should be a most unpopular act. In 
fact, our laws should read, in' the section protecting non-game birds : 
''and bats.'' 

Two cities way down in the state of Texas are the first communities 
to arrive at a practical realization of the value of bats. There these 
animals are credited with destroying malaria-carrying mosquitoes and 
have been placed under the protection of the law. Instead of attempt- 
ing to drive away colonies of bats, one municipality has actually had 
constructed specially-planned bat-roosts in the outskirts of the city. 
It is thought that in time the accumulation of guano will pay for the 
initial cost and upkeep of these refuges, and meanwhile the bats are 
surely much more than paying their rent — truly a thrifty investment. 

I know of one case in California where a colony of bats had estab- 
lished itself in the walls of a schoolhouse. The odor, and the distracting, 
gritty squeakings of the bats branded them as a nuisance. The remedy 
put into effect by a neighbor was suffocation with sulphur. After this 
treatment the walls were partly removed and, according to report, a 
"wagon-load of bats was hauled away." 

What a slaughter of innocent helpers ! Had the people only waited 
until after dark some night, after the bats had left for their evening 
of insect gathering, and then boarded up all the entrances to the wall- 
space, the animals would doubtless have found refuge in some unob- 
jectionable place in the vicinity, and would have continued their nightly 
benefactions. 

By the farmer of intelligence bats should be looked upon not as ugly 
"vermin," but as desirable citizens. They do not harbor bed-bugs, 
but make way with destructive insect pests. They work the night shift. 

University of California, Novernber 6, 1915. 
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FISH AND GAME LAWS AND THE REASONS FOR THEM. 

By Habold C. Bbyant. 

In European countries game belongs to the man who owns the land. 
To hunt one must be the guest of an owner of an estate or purchase 
hunting or fishing privileges at a price beyond the reach of a working 
jnan. Here in America fish and game belongs to the commonwealth 
land it may be hunted, killed or possessed as the people direct. Thus, 
everyone who wishes may hunt and fish. Though putting hunting and 
fishing on an equal basis for all is the more satisfactory and democratic 
method of handling natural resources, yet it has brought serious 
problems as a result of increasing numbers of hunters and fishermen. 

Man is the greatest enemy of wild birds and animals. Wild life 
tmdisturbed succeeds even when many natural enemies are present, but 
let man come in and hoggishly take a large toll or destroy the food 
supply and the disappearance of fish and game is certain. To give wild 
life a chance and assure a perpetual supply, it is necessary to have laws 
for the protection of birds, mammals and fish. Even laws fail to do 
what we desire if people do not know about them or appreciate their 
value. To be a conservationist, one must know not only the things to be 
protected but also the laws that give them protection. 

HISTORY OF FISH AND GAME LEGISLATION. 
The first law which gave any protection to game in California was 
passed by the third state legislature in 1852. Legislation which followed 
was more or less local in application, but beginning in 1880, protective 
laws have been given more uniform treatment in all counties. Protec- 
tion for fish and game became more adequate after the hunting license 
law was passed in 1908. Now, everyone who hunts game in California 
must own and carry with him a hunting license which, if he is a citizen 
of the state, costs one dollar. Every grown person who fishes for game 
fish in California must have a fishing license, which if he is a citizen 
of the state, also costs one dollar. However, because fishing has always 
been a favorite sport of the small boy, an angling license is not required 
of anyone under 18 years of age. The license fees and fines fuvnish 
the sole financial support of conservation work in California. 
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PENALTIES. 
Penalties for violation of the fish and game laws are usually from 
$25 to $500 or a jail sentence, or perhaps both. Fines so collected go 
into the state's fish and game protection fund. 

LAW ENFORCEMENT. 

A force of deputies or game wardens are on the watch for offenders. 
They can not detect all violators and citizens are asked to help enforce 
law by reporting infraction of the fish and game laws to the nearest 
Pish and Game Commission office or nearest game warden. A number 
of doUar-a-year deputies sponsored by fish and game protective associa- 
tions hate equal powers as wardens and being unknown to the violator, 
have splendid opportunities for apprehending lawbreakers. By meting 
out heavy fines, judges are furthering strict adherence to the game laws. 

CALIFORNIA LAWS. 

It is believed that California has some of the most equitable and 
effective fish and game laws to be found anywhere. Such laws are now 
so numerous that better enforcement and prevention of the many 
selfish and sectional attempts to change them is more important than 
additional legal provisions. 

SEASONS, OPEN AND CLOSED. 

Since the main object of game laws is to assure the use of a natural 
surplus and to leave a sufficient breeding stock, most laws have to do 
with either season or bag limit. 

It seems very reasonable that game should not be disturbed or killed 
during the breeding season. Certainly one would not market cows, 
leaving calves to starve. Likewise we could not expect to kill deer and 
quail which were parents of young that would die as a result. Most 
ganne birds and mammals rear their young in the spring and early 
summer, and the first laws having to do with open and closed seasons 
placed a ban on the killing of game during these spring months. At 
first there was a long open season when gamte might be killed. With the 
desire to cut down the toll and give wild life better protection came a 
lengthening of the closed season and a shortening of the open season. 

At the present time a duck hunter may kill ducks only between 
October 1 and January 15. A deer hunter is allowed an open season 
of only one month and a half in the fall. One may trap fur-bearing 
animals from October 15 to March 1. The quail season opens in 
most of the districts on the first day of December and closes on the 
first day of January. 

Seasons are also given fish, the open season for trout in most sections 
of the state being fronn May 1 to November 1, with protection for 
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these fish during the rest of the year. Black bass still have a long 
open season of seven months. Even abalones, clams, crabs and spiny 
lobsters are protected during their breeding seasons. 

Sometimes daily seasons are used to limit the numbers taken, hence 
one is not allowed to shoot between sunset and sunrise nor may anyone 
take any game fish between one hour after sunset and one hour before 
sunrise. 

It is sometimes necessary to protect animals the year around, 
especially when their numbers have become so small that there is danger 
of extermination. The animals given total protection in California are 
the elk, antelope, miountain sheep and sea otter. Does and fawns 
receive complete protection. Because so many gray squirrels have died 
of disease during the past few years, the season has been closed on this 
animal until September 1, 1927. All birds not hunted for food or sport 
are given protection with the exception of blue jays, butcher birds, 
English sparrows, sharp-shinned hawks. Cooper's hawks, duck hawks, 
great horned owls, California linnets, blackbirds in the section of the 
state north of Tehachapi, cormorants and white pelicans. Blackbirds 
are protected in Southern California. These birds are blacklisted in 
other parts of the state because of their depredations on growing 
crops. Swans, cranes, rails and shorebirds, with the exception of the 
Wilson snipe, are among the game birds given protection the year 
around, because depleted in numbers. The sturgeon is the only fish 
receiving total protection. 

BAG LIMITS. 
With increasing numbers of hunters, so many game birds, animals 
and fish were taken that it became necessary to limit the number a 
man might have in his possession. Some hunters and fisherman were 
so hoggish that they would take just as many as possible. They failed 
to think of others who might desire a share. Furthermore, so many 
were killed that game and fish began to disappear. To curb the 
thoughtless and selfish, laws were passed and now one may take only 
two buck deer per season, only fifteen rabbits, valley quail or doves per 
day, but four sage hens or grouse, and but twenty-five trout, black 
bass, perch or sunfish. These limits allow a man all he can possibly 
eat or properly utilize, and at the same time reduces the toll so as 
to give fish and game a chance. In several instances there are weekly 
bag limits as well. 

SIZE LIMITS. 
Another method of assuring a breeding stock is to provide a size 
limit. Thus, with pismo clams nothing smaller than one 4J inches in 
length is allowed. All the younger clams are thus left as breeders. 
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Likewise crabs have a size limit of 7 inches for the males and the 
females are wholly protected and spiny lobsters have both a minimum 
(lOi inches) and a maximum (16 inches) size limit, thus affording pro- 
tection (to immature and old individuals. 

METHODS. 

Lest anyone be allowed to take more than his fair share, laws now 
prohibit the trapping, except under special permit, of any kind of a 
bird. The use of poison constitutes a misdemeanor. To use any 
animal except a dog as a blind to approach any wild bird, to shoot any 
kind of game from a power boat, sail boat, automobile or airplane, to 
take trout except by means of hook and line is now prohibited by law. 
Formerly by means of an animal in a manner known as *'bull hunting" 
hundreds of ducks and geese were mowed down at short range with a 
large bore gun. Hunting with an animal blind is prohibited. 

A. ban is placed on certain types of net. The size of mesh might 
be so small as to capture too many small fish and consequently the size 
of mesh is regulated by law. 

NONSALE. 
When a hunter was allowed to sell the game he had shot and the 
angler the fish he caught, there was an incentive to kill more than his 
fair share. Consequently, one by one the various game birds were not 
allowed to be sold, first quail, and shore birds and, later on, ducks. 
Then came prohibition of the sale of trout. The sale of venison or the 
hide of a deer has long been prohibited. A federal law prohibits the 
sale of all migratory birds throughout the country and a plumage law 
puts a ban on the importation of feathers of wild birds. A state law 
forbids the sale of feathers of wild birds. 

POLLUTION. 

In early days sawdust from lumber mills was dumped into streams 
with the result that the fish died in great numbers. Various kinds 
of mining operations also muddy and pollute the streams unless regu- 
lated by law. In recent years oil pumped from ships into the ocean 
and bay has caused the death of many fish and large numbers of sea 
birds. The oil, floating on the surface of the water, collects on the 
feathers of the birds and forms a thick, gummy coating which makes 
it impossible for the bird to fly or swim and the result is slow 
starvation. 

In order to prevent fish and game from being thus destroyed due to 
the pollution of water, strict laws prohibit water pollution dangerous 
to fish and game. 
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GAME REFUGES. 
A more recent means of providing protection for fish and game is to 
be found in the breeding area set aside as a refuge or sanctuary. Here 
gamie is given total protection with the result that it increases and 
spreads to surrounding territory and furnishes food and sport for 
all who wish. Several provide safety for disappearing species, such 
as antelope and mountain sheep. As a result of legislative action 30 
such state refuges have been set aside in California. These with the 
national parks and bird reservations comprise an. area of over 3,000,000 
acres where game is wholly protected. Certain fish reserves, to pro- 
vide a source of eggs for the state hatcheries, have also been established. 

GAME FARMING. 
Provision is made by law for the rearing of domestic game and fish 
on farms under a license system. The law specifies how the product 
can be marketed under a tag system. 

FEDERAL MIGRATORY BIRD TREATY ACT. 
In 1916, the United States and Canada entered into a treaty which 
provided for uniform protection to migratory and insectivorous birds. 
In the same year the passage of the Migratory Bird Treaty Act made 
provision for federal regulations giving added protection to many 
wild birds. This federal law, which has been responsible for a remark- 
able increase of waterfowl, provides among other things for a short 
open season on waterfowl, for the total protection for all but four of 
the shore birds, for rails, for swans, eider ducks and the wood duck and 
for the band-tailed pigeon, as well as for the nonsale of all birds 
covered by the act. Migratory insectivorous birds and migratory non- 
game birds receive total protection. States may give added protection, 
but may not have longer open seasons or larger bag limits on game 
birds than those provided for in the federal law. Another useful pro- 
vision limits the bore of a gun to not larger than a No. 10. 

GAME LAW ABSTRACTS. 
Concise abstracts of the game laws are obtainable from any oflSce of 
the Fish and Game Commission and from most sporting goods stores. 
Districts are outlined on a map and open and closed seasons on the 
various game species are indicated by a series of white or black 
squares. 
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QUESTIONNAIRE. 

1. Who is required to have a hunting license in California ? 

2. What is meant by an **open season" on game? 

3. Why does a closed season give protection to fish and game? 

4. Does a California hunter violate the law if he hunts quail during 
the months of May and June? Why? 

5. Name some mammals and birds given total protection the year 
round. 

6. What song birds are black-listed and given no protection ? 

7. Why is there a bag limit of fifteen on quail and of eight on geese ? 

8. How many trout may a boy take in one day? 

9. How many deer may a hunter take in California during a year ? 

10. What methods of taking fish and game are considered illegal ? 

11. Can one buy quail or ducks in the market for a sick friend? 

12. Why must we limit the taking of game to those who can go 
afield and get it, and make no provision for those who are unable to 
go afield ? 

13. What sources of water pollution are found in this state? 

14. How does water pollution in California affect fish and game? 

15. What information can you give about game refuges in California? 

16. What are the provisions of the Federal Migratory Bird Treaty 
Act? 

For further information relative to fish and game in California, laws 
relative thereto, or the work of the Fish and Game Commission, address 
Bureau of Education and Eesearch, California Fish and Game Com- 
mission, Museum of Vertebrate Zoology, Berkeley, California. 
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TEACHERS' BULLETINS. 

1. ♦A few reasons for teaching bird study in the schools. [By Gretchen L. Libby.] 

1912; 4 pp. 
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from No. 4). 1913; 4 pp. 

6. ♦Bats as desirable citizens. By Joseph Grinnell. 1916; 4 pp. 
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♦ Publications still available for distribution are marked with an asterisk. 
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THE OWLS OF CALIFORNIA 

By Donald D. McLean 

Of the twenty-one species and subspecies of owls found in California 
only a few are well known or often seen by the layman. The others are 
either so reclusive or rare that the ordinary observer seldom has the 
good luck to see them. True, several of them are often heard giving 
their call notes during the night, but the birds go unobserved or pass 
only as silent shadows.* 

All species of owls, except the great homed, are protected by our 
state laws. Even this bird has a number of good points in its favor. 
In districts where game birds are scarce little can be said against it, 
for it is a tireless hunter and destroyer of injurious rodents. Poultry 
destroyed by this owl are mainly those which roost in trees at night 
instead of being properly housed. 

A feeling of hatred instead of friendliness toward the hawks and 
owls has become deep seated in the human race. It has caused the 
condemning of all for the depredations of a few. Whenever one of 
the birds is seen the desire to kill it seizes the person. We might 
condemn the whole human race in the same way, simply because of the 
wrongs done by highwaymen and pirates. Even when owls are seen 
flying by over orchards, nurseries, fields and gardens, in search of 
rodents which eat the roots and bark of trees and crops, the farmer, 
instead of praising the bird for its diligence, sends a curse to follow it 
on through the dusk and wishes he had a gun handy. Their total 
extinction would be welcome by some with no thought of the terrible 
consequences that would follow: rodents would certainly increase 
to enormous numbers and become a serious menace. 

Because a horned owl, barn owl or screech owl happens to take up 
his home in a dovecot or barn loft is no indication that the bird will 
prey upon the pigeons present. It would be better to kill the destructive 
house cat and allow the real mousers to take up their abode about the 
ranch buildings, for one owl is many times better as a rodent destroyer 
than several cats. Here is the difference between the two: The cat 
will seldom touch mice if it is possible to get birds, whereas nearly 
all owls will take rodents every time in preference to birds. A cat has 
been known to kill twenty young chickens in a day, which is far more 
than the average owl or hawk usually kills in a lifetime. 

The flight of most owls is silent, or nearly so. The feathers are 
large and fluffy with a soft velvety feeling. Some of the group fly 
with measured wing beats over meadow and marsh; others seem to 
wander aimlessly through the trackless forest, slipping noislessly by 
with the eyes ever on the ground beneath and the great ears sensitive 
to the slightest sound. Woe to the meadow mouse, gopher, white- 
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footed mouse or other small mammal which for a moment easts aside 
its watchfulness, for in that moment the bird has dropped and the 
grapnel-like talons have done their work. The talons of an owl are 
well fitted for grasping and holding small or medium sized mammals, 
for the toes are placed on the foot in such a way that there is an equal 
grip from four different directions. The outer front toe is perfectly 
reversible, but not permanently so. 

Owls have binocular vision, that is, they see the same object with 
both eyes at the same time. Most other birds have monocular vision and 
gaze at an object with one eye at a time. The eyeballs of owls are 
gigantic and have an extremely long focal length which gives them very 
powerful telescopic sight. Above each eye is a cartilaginous flat bone 
which protects the oversized eye to some extent. 




Fig. 1. Face of barn owl. Copyrigrhted by Wright M. Pierce, 1928. 

The ears are enormous cavities in the sides of the bird's head and 
are covered by a disc of hair-like feathers. 

As a whole, the owls may be considered one of our most valuable 
natural assets. Even the one condemned by being placed on the unpro- 
tected or ** black list," the horned owl, is a tireless hunter of night 
prowling rodents. 

BARN OWL 
Tyto alha pratincola (Bonaparte) 

During the daylight hours the bird perches in some cranny of a 
garret, barn loft, church belfry, cave, mine shaft, well, or in the dense 
foliage of trees. The barn owl leaves its daylight hiding place soon 
after dusk and heads for its hunting grounds, intermittently breaking 
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the silence of the night with a peculiar hissing **scre-ee-eep." Could 
we follow the bird in its flight we would usually find it- beating over 
alfalfa and grain fields, grassy hillsides and low bushes. It does not 
seem to enter heavily forested areas or mountainous country. 

Bam owls feed entirely on rodents and insects which are captured 
by diligent search, followed by a deadly accurate plunge as the prey 
is sighted. Some people near Fresno who became interested in the 
food habits of barn owls discovered a nest of young birds. They 
removed the old remains of rodents that were in the nest and returned 
the next morning to find that during the night the two parent birds 
had brought ten pocket gophers to the youngsters. The barn owl is 
the best gopher catcher known. Undoubtedly this bird is one of, if 
not the most, useful birds we have in our lowlands. 

Length of bird is 16 to 18 inches. "Wing spread 3f feet. 

The back and wings are a golden brown mottled with a soft, varie- 
gated gray wash. There is a whitish spot near the tips of the feathers. 
The under parts are either white or buffy with black spots near the tips 
of the feathers, suggestive of a broken milk weed pod. The throat is 
snowy white. The facial disc is whitish with a ruflSed warm brown 
border. The shape of this disc gives a diabolical monkey-like appear- 
ance to the face, hence the name ** monkey-faced" owl. 

The eyes are black. The bill and toe nails are white. The legs are 
long and slender, being feathered to the feet, while the toes have scat- 
tered hairs. 

The barn owl is found throughout the lower country below the heavy 
timber, especially in cultivated areas. 

The nest is placed in hollow trees, crevices in cliffs, mine shafts and 
wells, lofts, belfries and like places. The eggs are white and four 
to seven in number. 

LONG-EARED OWL 
Asio tcilsonianus (Lesson) 

This inhabitant of the dense willow thickets and stream-side groves 
is strictly a bird of the night. Very seldom does it come under the 
observation of the casual observer. Its voice is similar in tone to the 
hoot of the band-tailed pigeon, but this call is not often uttered. It 
also has a number of cat-like calls given when in the vicinity of the 
nest. 

The long-eared owl has very poor eyesight in the daytime. When 
approached it will sit and blink, drawing itself up into a compact mass 
resembling a broken limb. At other times, when one of the birds is 
blundered upon, it will be found with its wings raised in a peculiar 
way, camouflaging the bird excellently. 

A peculiar incident is recalled that took place in the Sierra Nevada, 
west of Yosemite. One of these owls was found perched among the 
roots of an upturned stump in a creek bed. When an attempt was 
made to approach it, it took wing and bumped into an overhanging 
willow limb, dropping into the water. The bird, however, rose easily 
from the surface and dashed into a thicket of incense cedars. This 
shows how poor the eyesight is in this species during the daytime. 

The food is almost entirely small mammals and insects. Meadow 
mice and white-footed mice are eaten and make up the bulk of the 
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food. The long-eared owl is so reclusive, however, that but few speci- 
mens have been studied with regard to stomach contents. However, 
practically everything the bird is known to eat is injurious, so that it 
certainly deserves all the protection it can be given. 

Length of bird is 14 to 16 inches. Wing spread 3^ feet. 

The long '* horns'' or ** ears'' in this species are located near the 
middle of the forehead, not on the sides as in the horned owl. The 
plumage of the back is mottled with gray, tawny, dark brown and 
whitish. The under parts are tawny streaked and barred with brown 
and gray. The bill and claw^s are dark gray. The facial discs are 
tawny, bordered with black. The legs are feathered to the toe nails. 

The bird is a resident practically wherever found in California. It 
is most common west and north of the deserts. 

The nest, found in thickets near water, is generally that deserted by 
a crow or hawk. Only by diligent search may one be lucky enough to 
discover it. 

NORTHERN SHORT-EARED OWL 
Asio flammeus flammem (Pontoppidan) 

This is a bird of the marshes and moist grassy flats. It is generally 
startled from the ground and flies off easily and noiselessly to perch 
upon the ground, post or mound of earth. It is often seen by duck 
hunters over the marshlands and, through ignorance on their part, is 
killed simply because they feel that it ** might capture ducks." If 
they could only see the bird's menu they would quickly change their 
opinion. As the bird beats over the marsh it is watching for meadow 
mice, harvest mice, shrews, crustaceans and insects. The call, which 
is seldom heard, is a **wheck" or **weck" (Hoffmann). There is also a 
rasping hiss occasionally given by a wounded bird when approached. 

The short-eared owl beats back and forth over the marshes while 
hunting and may often be seen in broad daylight searching the ground 
for prey. It flaps its broad round-tipped wings very slowly and 
occasionally soars to considerable height after the manner of a large 
hawk. 

Its food is made up almost entirely of mice, crustaceans and insects. 

Length of bird is 14 to 17 inches. "Wing spread about 3^ feet. 

The bird is yellowish brown on the back with broad streaks of dark 
brown or black. The wings have odd, buffy patches on their upper 
surfaces. The under part of the wing is buffy w4th a black area at the 
joint. The under parts of the body are buffy, streaked heavily on the 
breast with dark brown. The belly is lightly streaked with lighter 
brown. The disc around the eyes is light gray, black next to the eye. 
The horns or ear tufts are very short. The bill is dark horn color. 

The only bird with which the short-eared owl might be confused 
when found in its natural habitat is the female marsh hawk. The owl 
has a short tail and no white on rump, whereas the hawk has a long 
tail and clear white rump. It is a winter visitant over the lowlands 
of California. In summer it is occasionally found in northeastern Cali- 
fornia. The nest is placed on the ground in marshes, and is made of a 
few feathers and dry grass. Four to eight dull white eggs are laid. 
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SOUTHERN SPOTTED OWL 
Strix occidentalis occidentalis (Xantus) 

NORTHERN SPOTTED OWL 
Strix occidentalis caurina (Merriam) 

The spotted owl is almost never seen by the layman, but the peculiar 
barking, dog-like notes are often heard in the dark mountain canyons 
and attributed to various animals. The notes are full and clear, 
sounding like a baying dog. **Whoo, whoo, hoo, hoo-o,'' or sometimes 
a single **boow'' or a **who, who-o-o.'' It stays in such out-of-the-way 
places that one very seldom has the opportunity of hearing the variety 
of calls. 

One afternoon, a few miles west of Yosemite, while prowling through 
a forest of cedars, pines and Douglas firs, a great commotion was heard 
up the mountain. The calls of blue-fronted jays, California jays, 
California woodpeckers and other birds were creating considerable din. 
Upon investigation the birds were found gathered about a spotted owl 
voicing their hatred in excited tones. The throng contained nineteen 
blue-fronted jays, five or six California jays, six California wood- 
peckers, one Sierra creeper and many Cassin, Hutton and warbling 
vireos, black-throated gray warblers, and western fly catchers. The 
owl, however, did not show the least concern over the threats and 
slanderous actions of the other birds. 

The spotted owl feeds on mice and other rodents and various insects 
caught entirely at night, for this bird has extremely poor eyesight in 
the daytime. 

Length of the bird is 18 to 19 inches. Wing spread about 3i feet. 

Upper parts are umber-brown with numerous white spots; under 
parts, creamy brown with spots of white on the breast. The broad 
white spots on the flanks appear as bars. 

The facial disc is yellowish brown with a small ring of dark brown. 
The bill is dusky with a yellowish tip, and the iris of the eye is lead 
colored, making the eye appear entirely black. 

The southern spotted owl is an uncommon resident of mountain can- 
yons and dense forests from the San Diegan district north to Mt. Pinos, 
Ventura County, and along the western edge of the Sierra Nevada up 
to 6000 feet. 

The northern spotted owl is a rare resident along the northwestern 
coast. 

The nest is placed in a hollow tree, niche in cliff, old squirrel or 
hawk nest. Two or three white eggs are laid. 

GREAT GRAY OWL 
Scotiaptex nehulosa nehulosa (Forster) 

This is the largest of all North American owls. Until 1915, when it 
was found presumably breeding near Yosemite, it was known only 
as a rare winter visitant to the Pacific coast states. Since then several 
have been seen near the same locality. 

While climbing toward Ostrander Lake, in Yosemite National Park, 
through the dense red fir forest during the summer of 1927, a great 
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gray owl was met with at fairly close quarters. It was perched on a 
large dead limb near the base of a giant red fir when first seen. 
When an attempt was made to approach closer the great bird took off 
through the forest, slowly beating its great dark wings. It perched 
again higher up among the branches, but would not allow another close 
approach. This time it flew out of sight down a canyon. The large 
round head was very striking as the bird faced the observer. 

The great size, large rounded head and the slow, easy flight of the 
bird are points to be remembered in recognition. 

Little is known of its habits. Certainly it is able to see quite plainly 
in the daytime, and since it is an inhabitant of the deep red fir forests, 
it probably hunts in the daytime as well as at night. 

The note **is a deep, reverberating *whoo,' uttered at irregular 
intervals" (Grinriell and Storer). 

The bird's eyes appear small as compared with those of other owls. 

Length of bird is 25 to 30 inches. Wing spread 4^ to 5 feet. 

Upper parts are dark brown, mottled and marked with grayish and 
white; under parts, light gray, the breast streaked with brown. The 
rest of the under parts are barred with brown. The facial disc is a 
light gray with concentric rings of brown. The edge is bordered by a 
broader brown ring. 

The bill is yellowish, as is the iris of the eye. The great wings of 
this bird are broad and rounded. 

It is probably an uncommon resident in the Sierra red fir forests. 

It nests in trees, the structure being made of sticks and moss. Two 
to four white eggs are laid. 

SAW- WHET OWL 
Cryptoglaux acadica acadica (Gmelin) 

This bird is probably the most nocturnal in habits of any California 
owl. It has such poor eyesight in the daytime that it has been picked 
up in the hand. 

It is a trifle smaller than all the screech owls with the exception of 
the flammulated, which is considerably smaller. It may be distin- 
guished from the screech owl by the darker coloration, lack of ear 
tufts and the white spots on the wings. The smaller pygmy owl has a 
long tail, carried at an angle with the body when perched; the saw- 
whet has a short inconspicuous tail, nearly covered by the wings when 
folded. 

The bird is more often heard than seen. The soft call is a whistled 
**whoo-eet, whoo-eet" in slow rhythm, or starting slowly and becoming 
more rapid. It will be found, when imitated, that the sound is similar 
to that made in filing a saw. When suspicion of the bird is aroused by 
an imitation of its call at night it will sometimes answer with another 
very soft call, scarcely audible at a distance of ten feet. 

Little is known of the food of this bird aside from the fact that it 
eats some mice and insects. 

Length of bird is 7i to 8 inches. Wing spread 1^ feet. 

There are no ear tufts and the disc on the face of the bird is whitish, 
with a black area around the bill and in front of the eye. The border of 
the disc is dark brown with whitish spots. The upper parts are brown. 
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spotted with white, and the spread wing has many white spots form- 
ing bars. The under parts are white streaked with warm brown. The 
immature bird is unspotted above and unstreaked below, with a darker 
facial disc. 

The saw-whet owl is an irregular resident and winter visitant in 
the heavily forested areas of the state. It is nowhere common. 

The nest is placed in holes in trees, often an old woodpecker or flicker 
hole. Three to six white eggs are laid. 




Fig. 2. Adult Southern California screech owl. Photograph by H. C. Bryant, 

January, 1926. 

SAHUARO SCREECH OWL 
Otus asio gilmani (Swarth) 

SOUTHERN CALIFORNIA SCREECH OWL 
Otus asio quercinus (Grinnell) 

CALIFORNIA COAST SCREECH OWL 
Otus asio hendirei (Brewster) 

The varied calls of the screech owl might be attributed to several 
species of night birds. 

One is a tremulous, rolling series of soft hoots becoming very rapid 
toward the end so that it sounds almost like a single sustained 
trembling note. The one most often heard is a **who-who-r-roo." 
There is also a **kit-r-r, kit-r-r'' and a **kyeek" (Hoffmann). The 
least heard of all notes of the screech owl are the very soft **love notes'' 
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given when two birds are near together, a * * eroo, eroo, ' ' or * ' woo, woo. ' ' 

On January 13, 1916, the writer's suspicions were aroused that in a 
certain knot hole in a black oak tree some species of owl was likely 
to be found. Several woodpeckers and jays were seen to peer down the 
hole and give vent to loud calls. 

A hole was cut in the base of the tree and a smudge started. After 
a few moments the smoke began to come through the knot hole. Sud- 
denly a scratching sound was heard, and a few moments later out 
popped a southern California screech owl. It was so blinded by the 
smoke that it dropped to the snow and was put into a sack. The 
screech owl photo appearing in this bulletin is of that particular bird. 

The screech owl is a resident throughout the wide variations of the 
live oak belt. During the daytime the bird may be found in holes or 
perched in dense foliage drawn up into a compact, elongated mass so 
as to camouflage it^Self as a broken limb. This owl can not see very well 
during the daytime and never hunts during the daylight hours. Soon 
after dusk, however, the soft notes tell one of the departure of the bird 
on its nightly patrol, waging war against small mammals and insects. 

Length of bird is 8 to 9| inches. Wing spread If feet. 

The coloration of nearly the entire bird is light gray, streaked and 
barred with black. The ear tufts are prominent. The wings are 
dusky, barred with buffy spots. The bill is dusky with whitish tip. 
The iris of the eye is yellow. Facial disc, gray, bordered by a strip 
of black. 

The sahuaro screech owl is found along the lower Colorado River as 
a resident and probably in the Imperial Valley. 

The southern California screech owl is a resident along the foothills 
of the Sierra Nevada Mountains and west and south of the deserts from 
Monterey southward. 

The California coast screech owl is found along the humid coast belt 
of California as a resident. 

The nest is placed in holes in trees, where from three to five white 
eggs are laid. 

FLAMMULATED SCREECH OWL 
Otus flammeolus (Kau^^ 

This bird is so uncommon that it has seldom come under the obser- 
vation of even the experienced field naturalist. 

It is even smaller than the pygmy owl. The note of the bird, as 
given by Dr. Grinnell, ** consists of a single mellow *whoot' repeated at 
regular intervals. ' ' 

Length of bird is 6^ to 7 inches. 

The upper parts of the bird are brownish ; under parts whitish with 
blackish-brown markings. The ear tufts are short. Bill a blackish 
horn color, and the iris of the eye is brown. 

The flammulated screech owl is found as a rare resident in the 
mountains of southern California and the Sierra Nevada Mountains. 

The nest is placed in holes in trees, and two or three white eggs 
compose the set. 
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WESTERN HORNED OWL 
Bubo virginianus pallescens (Stone) 

PACIFIC HORNED OWL 
Bubo virginianus pacificus (Cassin) 

DUSKY HORNED OWL 
Bubo virginianus saturatus (Ridgway) 

PALE HORNED OWL 
Bubo virginianus occidentalis (Stone) 

Sometimes, as one wanders through a wooded canyon, a large bird 
takes wing and flaps noiselessly through the forest to disappear into 
the shadows. The broad, rounded wings and steady measured flight, 
combined with the grayish color, makes the horned owl noticeable and 
distinguishes it from a hawk. As evening comes, the deep bass clef 
hooting carries for long distances over the countryside. Generally the 
•call most often heard is a **whoo-oo-whoo-whoo-whoo,'' but sometimes 
it is only four notes as **whoo-whoo-whoo-whoo." Several times 
higher pitched calls, * * whu-u-hoo-hu-hoo ' ' have been heard given rather 
rapidly; often answered by the deeper toned first mentioned call. 
There is also a piercing nasal screech. 

The great horned owl is a bold freebooter, attacking and killing any- 
thing that can be conquered by its mighty talons, which are controlled 
by powerful muscles. Even the skunk falls a victim. Chickens and 
game birds are occasionally attacked. Kabbits and other small mam- 
mals form the preponderance of its food. 

During the daytime the great bird takes refuge in thick trees in the 
more open country. In the deep forest it probably hunts some during 
the day, for its eyesight seems to be very good. Jays and other birds 
pester it for hours if discovered. 

During a heavy snowstorm in the winter of 1916 and 1917, a horned 
owl was found in the rear of an old, tumbled-down mine hoist building. 
Its only exit was closed by snow, so an attempt was made to capture 
the bird alive. After several attempts, it was finally caught with a 
small rope, but proved such a vicious antagonist that it was found 
impracticable to try and tie it. It would grasp at anything that came 
near it, and the mighty talons were deserving of considerable respect. 
The bill was snapped rapidly and the big eyes gleamed with hatred. 
Finally, after being scratched by the talons several times, the great bird 
was released and allowed to fly out the door of the building. 

The size of the bird and the large ear tufts are good identification 
marks, as is also the white throat. The bulky figure immediately dis- 
tinguishes it from the much smaller and more slender long-eared owl. 

Length of bird is about 2 feet. Wing spread 4 to 5 feet. 

The upper parts are dusky, mottled and spotted with white, tawny, 
black and gray, varying with the various subspecies. Bar tufts rise 
upward from above the outer edge of the ear discs. The discs of the 
face are brownish gray with a black border. The under parts are 
light brownish, or whitish, barred with blackish brown. The lower 
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portion of the throat is white. The bill is dusky horn color, lighter 
near the tip. The great eyes have a yellow iris. 

The western horned owl is a common resident on the deserts. 

The Pacific horned owl is a resident west of the deserts, north to San 
Francisco, and along the Sierra foothills. 

The dusky horned owl is a common resident in the humid coast belt. 

The pale horned owl is a resident in northeastern California. 

The nest is placed in hollow trees, cliffs or in open nests of sticks in 
large trees. Two to four eggs are generally laid. 

SNOWY OWL 
Nyctea nyctea (Linnaeus) 

The snowy owl is so rare in California that little may be said of it. 
It is a magnificent bird, about the size of a great horned owl, mostly 




Fig. 3. Adult burrowing owl. Copyrighted by Wright M. Pierce, 1928. 

white, without ear tufts. It sometimes comes into the United States 
and California as a periodical midwinter wanderer from the north. 

BURROWING OWL 
Speotyto cunicularia hypugaea (Bonaparte) 

There is no mistaking this bird for any other species. It is generally 
seen standing in the entrance of ground squirrel burrows or on the 
mounds beside them. Occasionally it perches on fence posts. 

When approached there is often much nodding and chuckling, while 
if startled it either backs down the burrow or flies to another mound 
a short distance away, bounding along a couple of jumps before coming 
to rest. 

Dusk is the beginning of real activity in the burrowing owl country, 
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for it is then they start on their foraging journeys after lizards, 
small rodents and insects, particularly grasshoppers. This bird is often 
called ** billy owP' by local people. 

A burrowing owl was found near Merced, California, dragging a 
half -grown cottontail through the grass of a rolling knoll. As the bird 
was approached it looked up and snapped its beak and blinked its 
straw-colored eyes. When forced to fly it relinquished its grip on the 
rabbit and flew a few feet to a nearby squirrel mound. The bird 
returned to the prey as soon as the intruders departed. A half -grown 
cottontail is a rather large order for a bird as small as a burrowing 
owl to kill and drag away. 




Fig. 4. Excavated nest of burrowing owl. Photograph by 
Wright M. Pierce. 

There are a variety of calls and chuckles. A * * pook-a-poo " is often 
heard, but the **kee, kaick, kaick, kaick" is the commonest call. 

The burrowing owl has long legs not covered by the feathers of the 
belly when the bird is perched. 

Length of bird is 9 to 11 inches. Wing spread about 2 feet. 

The upper parts are brown, speckled with fairly large spots of 
white. A clear white line is prominent over each eye. The tail is 
brown, spotted with white, and quite short. 
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The white under parts are barred and spotted with brown. The 
lower throat is white. The bill is yellow, and the iris of the eye is 
greenish yellow. 

It is a common resident of the barren country practically throughout 
the state. 

The nest is placed at the end of a burrow, five to ten feet from the 
entrance. Six to eleven white eggs are laid. 

CALIFORNIA PYGMY OWL 
Glaucidium gnotna calif ornicum (Sclater) 

COAST PYGMY OWL 
Glaucidium gnoma grinnelli (Ridgway) 

ROCKY MOUNTAIN PYGMY OWL 
Glaucidium gnoma pinicola (Nelson) 

The pygmy owl is a fearless little hunter, attacking small birds, 
mice, chipmunks, insects and lizards. A person is sure to become 
acquainted with this member of the owl family if he goes to the moun- 
tains for any length of time, for this bird is abroad and busy, both 
at night and in the daytime. 

As soon as the pygmy owl perches in the thick foliage of a tree or on 
a dead limb, the small birds are sure to find him and voice their hatred. 

When perched, the long tail of the pygmy owl stands out at an angle 
from the body of the bird. The flight is a series of pitches and flut- 
ters, not unlike a shrike or butcher bird, and very rapid. 

A pygmy owl's nest found in Mariposa County on June 23, 1923,. 
had five nearly grown young owls in it. This nest was in an old 
flicker hole in a large, dead sugar pine stub that had been burned. It 
had apparently been used for several seasons, for in the bottom of 
the cavity was about five inches of mouse bones, parts of insects, mainly 
grasshoppers ; a few bird bones, and a quantity of feathers ; remains of 
fence lizards and a couple of small snakes. This mass of refuse was 
literally crawling with insects and larvae. 

The adult owls were bold in their attacks on the investigator, dart- 
ing within a foot or so of his head. They kept up a steady conversa- 
tion between each other, with much snapping of beaks, as long as the 
intruder remained on the side of the tree. When first seen one parent 
was carrying a small fence lizard. 

Its tooting call is given in either a regular cadence or sometimes 
beginning rapidly and then slowing down to the regular rhythm: 
**too, too, too, too — ^toot-toot-toot, " etc. 

Length of bird is 7 to 7J inches. Wing spread about IJ feet. 

Upper parts are grayish brown, lightly spotted with buff. Many 
spots on head. Blackish collar on back of neck. Ear tufts wanting. 
Tail dark brown, barred with creamy white. Throat white, set off by^ 
a dark brown irregular band across the breast. The under parts are 
white, heavily streaked with black. Bill greenish, tip yellowish. The 
iris of the eye is clear yellow. 

The California pygmy owl is found as a resident north along the 
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coastal mountains, at least to Santa Barbara, and along the entire 
Sierra Nevada Mountains at middle altitudes. 

The coast pygmy owl is a resident of the humid coast belt from San 
Luis Obispo northward. The Rocky Mountain pygmy owl was once 
taken in the Panamint Mountains. 

The nest is placed in holes in trees, often old woodpecker holes. 
Three to five white eggs are laid. 

ELF OWL 
Micropallus whitneyi whitneyi (Cooper) 

This inhabitant of the giant cactus groves is not common enough to 
be of much importance in California. It is our smallest owl, being but 
little larger than an English sparrow. Elf owls are very noisy at 
night, calling back and forth from all sides. A night spent in a grove 
of giant cactus in central Arizona was made very interesting by the 
numbers of these tiny owls that were present. Soon after dusk their 
peculiar whinnying rattle-like call was heard from several different 
points. It sounded something like ** char-char, cha-char'' to the ears 
of the listener. The birds were very difficult to find, but their voices 
were clear and carried well in the quiet desert evening. 

The food is mainly insects and occasionally small mammals. 

Length of bird is 5J inches to 6J inches. Wing spread 1^ feet. 

Upper parts are brown, flecked with buff. Line over eye, whitish. 
Tail barred with white spots. Band on throat narrow and white. 
Under parts reddish brown flecked with white and buff. 

It is a summer visitant in a small stand of giant cactus above 
Potholes, Imperial County, California. 

The nest is placed in old woodpecker holes in giant cactus. Three 
white eggs are generally laid. 
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